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Abstract

As one of the important branch courses in the econometrics, spatial econometrics
has been continuously developed and broadly used in the domains of economy and
management in recent years. Usually, the traditional spatial econometric models are
mainly parametric models, and they set the forms of models in advance. However, in
the complex economy, there may exist many linear and nonlinear features among
different economic variables simultaneously, so that we can not simply capture the
real relationship among them which has also become one of the key restraints in the
parametric spatial econometric models. To overcome these obstacles, we need to
introduce the semi-parametric and nonparametric spatial econometric models.

Compared with the traditional spatial econometric models, nonparametric spatial
econometric models have greater flexibility and robustness. However, these models
inevitably have “the curse of dimensionality” for high dimensional data, which limits
their applications in practical analysis. Therefore, in order to avoid “the curse of
dimensionality”, we propose two new kinds of dimension reduction models
respectively: semi-parametric varying coefficient spatial lag regression models and
semi-parametric varying coefficient spatial error regression models. Meanwhile, the
dissertation also constructs a new class of mixed geographically weighted spatial lag
regression models whose coefficients change with spatial locations. They are designed
to solve the spatial correlation and spatial heterogeneity among data units. And this
kind of models can also be classified as one class of the varying coefficient spatial
econometric models. For the above three models, we systematically study the contents
including the model estimation method, large sample theory and small sample
performance. Moreover, we apply the estimation techniques to solve economic
problems. Specifically, the contents and results of this dissertation can be summarized
as follows:

1. The study of semi-parametric varying coefficient spatial lag regression models.
This project proposes a new class of semi-parametric varying coefficient spatial lag
regression models. The models allow linear coefficients for some explanatory
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variables and nonlinear coefficients for others, which have higher adaptability and
flexibility. Then, we construct profile likelihood estimation method and prove the
large sample properties of parametric and nonparametric estimators. The Monte Carlo
simulation results show that the estimation has excellent finite sample performance.
Furthermore, a new test statistic is constructed to detect the spatial correlation for
semi-parametric varying coefficient regression models. We also discuss the stability
of varying coefficient function for the semi-parametric varying coefficient spatial lag
regression models. The simulation results demonstrate that these proposed tests have
reasonable level and satisfactory power.

2. The study of semi-parametric varying coefficient spatial error regression
models. Considering the limitation of misspecification for the linear spatial error
regression models, we establish a new class of semi-parametric varying coefficient
spatial error regression models. The models not only describe the nonlinear
information of explanatory variables, but also avoid “the curse of dimensionality”.
Then, we propose the profile likelihood estimation method to get parametric and
nonparametric estimators, prove their consistency and asymptotic normality, and
verify the finite sample performance via Monte Carlo simulation. The simulation
studies show that the biases and standard deviations of parametric and nonparametric
estimators are overall decreased with the increasing of sample size, which is
consistent with the large sample properties.

3. The study of the mixed geographically weighted spatial lag regression models.
This dissertation proposes a new class of mixed geographically weighted spatial lag
regression models to deal with the simultaneous existence of spatial correlation and
spatial heterogeneity in a dataset. An estimation method is given. The simulation
studies show that the estimation method has good reliability and robustness.
Furthermore, a new test statistic for spatial correlation is constructed. And the
simulation results demonstrate that this proposed test has satisfactory power in
detecting spatial correlation.

4. The study of relationship between resource endowment and public goods
supply by using the theoretical results. Firstly, this paper develops a two-phase game
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model and theoretically deduces the relationship between resource endowment and
government’s public goods supply. Several theoretical propositions are derived.
Secondly, the semi-parametric varying coefficient spatial lag regression models and
semi-parametric varying coefficient spatial error regression models are employed to
do empirical study using the related data of municipalities in China from 2003 to 2008
for the first time. The research results show that the internal logic between resource
endowment and local public goods supply theoretically varies with different
conditions. There exists obvious heterogeneity between them. Empirically, the
influence of resource endowment on the different types of public goods supply has the
typical nonlinear characteristic. Moreover, the overall impact of economic
development on the local public goods supply presents the dynamic characteristic
with the changes of resource endowment. When the abundance of local resource
endowment is over 25%, the coefficients of economic development have a positive
correlation with resource endowment. Moreover, when the abundance of local
resource endowment is in the 10%-25% range, the coefficients of economic
development and resource endowment show a weak negative correlation. The above
conclusions provide valuable theoretical and empirical basis to grasp the context
between resource endowment and government’s public goods supply behaviors.

The combination of theory and application research is the characteristic of this
project. The research methods have popularized values for other semi-parametric and
nonparametric spatial econometric models, and the estimation techniques have good

application prospects in the fields of economy and management.

Keywords: Semi-parametric Varying Coefficient Regression; Spatial Lag

Regression; Spatial Error Regression; Mixed Geographically Weighted Regression;

Spatial Correlation Test; Profile Likelihood Estimation






BIEE ZE I e sess s s sesas s nes 1
L1 B R B TR e eeeeeeereseseseses s nsensessessessssssssessesssssssssassassessensensensensessensens 1
L1 A BRI B ENE e 1
112 AR AR BT 2 AFAENE oot 2
113 ZE AL AP oo 3
114 2 A BRI AIBEAR oo 4
1.2 FAFTRBFAIITEEE I rvererrrrrsernsenssenssssssessssssssssessssssssesisssssssssssssssssssssssssssssans 4
L2 BT FEPIZE oo s 4
1.2.2 BFFFEIE St 6
1.3 BUBTZ AL oot ieensenssessessssssessenssessesssssssssasssassassssssessesses 7
1 BERIREE oot ssss s sssssssssssssssssssssssssssssssasasasssssssens 8
£ 28 FEEEENT R EAEBR A SCEKEIL.........cooeeneee. 10
2.1 BEEIFEAERL. ..o ssensessesensasssssassassassessesseasensenses 10
211 BRI T BT s 10
2.1.2 THAREIE ZS T EARE T s 11
2.2 WREIEITEEEL ......coeeeeereeresenseesessessessessssssesssssssssssssssssssessssssasssssssssssass 13
221 B RBANTRETY e 13
2.2.2 EBHEE RBUDIAREI e 17
2.2.3 HBIR IR AT oo 19
2.2.4 TRAHERAIAUETRETL oo 23
2.3 EEP R AR E AN e, 27
2.3.1 JREER AN TR 2 TN TE s 27
2.3.2 FRABURIETIVE (oo 30
2.3.3 HHBIE TEIRTE T oo 32



234 IR 22 IBIITE oo 33

2.3.5 BOOSIAP JToveerveeverrveseeeeseeesiesseeesessees oo 34
2.8 ZRBEINLE ..ottt ssse s ss s ses e sessane 35
FIE FSYTRYETETFREVFRB G e 36
Bil BIE coerereerreseneenensesnense sttt sa st st sn st s s st a st as e s asaesaes 36
3.2 ¥BHTAKEIURE T EEXMERLE oo 37
3.2.1 2B HUE RBUAABTL o 38
3.2.2 FEAIFHIETERTIR oo e 40
3.2.3 FEFRDBIIAE B oo 43
3.3 ¥ SHT AR EHREYTERAE T oo, 48
33,1 BT IR oo s 48
3.3.2 BETAE TR o 50
3.3.3 AT RBEATE T ..o 52
3.3.4 SEFRBBIIAE R s 55
3.3.5 BB T B 3T s 66
3.4 —HYBYEEFHREVRBEIE I oo, 68
341 BT LA s 68
3.4.2 SERFRBBIIAE T o 69
3.5 BAMBBEDTEEMERRID «.oovereereeereersssesssssesssssssssssssssssssssssssssssssssssanns 72
350 T AR EEGETT B 72
3.5.2 SEFR BRI B oo 76
3.6 ZRBEINLE ...t sense st ss st s s e s ssane 78
3.7 SIEBFNTEIRIER ...ooreereerereerennensensensessensensensessessessessssssssssssassassessessessensensensen 79
F4E FSYTRYTERELVIRB BT e, 97
A1 G oerereeennesesesencseseense sttt sn st st sn st s se s st a s st as s asaesnes 97
4.2 ¥BYTARTEREBYRBBIETT oo 98

VIII



A2 B T oo e e, 98

4.2.2 BETUAETT Lo 99
4.2.3 ETFIIRFEARMET oo 102
4.2.4 FRFRDIEIULE R oo 106
4.2.5 AR I R LR I oo 117
4.3 —HF¥ S EIREBVTEBIBIE T oo 119
43,1 BETUBEIE oo 119
4.3.2 FRFRDIEIULE R oo s 120
4.4 ZEZEERGEHWFERIES BB ITEIE I e, 124
A4 BETUAETE s 124
4.4.2 BHUGTFBIREEATE T oo 127
4.4.3 AESEUG T IIRFEARPET oo 127
4.5 ZRERING et s ase s s s s s s e e easeaseasenns 128
4.6 SIEBFNTEIRIER c.ovrrereerercireiecmsinsenciusensensensessessesssssssssssssssessessessessessensensenss 129
F S5 E REMEMNEEFEERRBE MG 154
5.1 Bl sttt sttt st sttt s b bes 154
5.2 RAMEMAEVIRE B R MERLE oo, 155
5.2.1 IRAHERIIAUE TR oo 155
5.2.2 FEAIFHIETERTIRL -ooovoeeeee e 156
5.3 RS MR AR EVIMREBBEIE T e, 159
5.3.1 BBETBEIE oo 159
5.3.2 BEHBEUETT oo 160
54 T RTHERGER .ccoooooeeeerrerresessessssessssssssssssssssssssssssssssssssssssssssssssses 162
5.4.1 ZE A H MR I BB FR o, 162
5.4.2 JRA AR (B S R AR S B T RIS R 166
5.5 ZRER /NG e ssensesse s s s s s e nes 170
FoE ARER. MHBFEESAERES. e 172

IX



6.2 FE I T TAEZR c.eeeeeeeeeeeeeeeeseeseeesesssssssssssssnsssssssssssssssassssssnsassnssssssssnss 175
6.2.1 FE A B GBI R oo e, 175
0.2, 2 H T T AT 0 oo e e 179

6.3 SETHFHEZR ....eoeeeeeeeeeeeereeerseeeessessessssssossossessssssssssossessassssssssssossessssssessossensassas 184
0.3, 1 T T oot 185
0.3, 2 T T ettt 186

0.4 S R T S T cererereveeeeeeenesssesesensasssessnsassssssnsasssessnsssssesessnsanssonsessssnsnsssnas 187
6.4.1 AT A T TR I oo, 187
6.4.2 ZMEZE A B AR A A T 285 R e, 188
6.4.3 F-SHA KBS A JE AR A TR 191
6.4.4 S HAF R B8R ZE BAB RIS TSR 195

0.5 R EE N eeeeeeeeeeeeeeeetseate et s sasssssasestest s ss st estestessesasensestentessaasensenes 198

BT AN R ST ..o eeeeeeeeeeeeeeeeeeseesssesssssssssssnssssssnens 200
T R Nl i eeeeeeeeeeceeieie st e st e ssessessssssesessenssssessessensesssssstessessensesssensensensantns 200
7.2 B G BB IR e eeeeeieeieeceeeeseesesesessssssssssssssssssssssnssssnsssssssssssnsssnsessnsssnsassnse 201

BB YR cuveeenesieeereesnnessnsessaseessssssssnsessnsessnsessnssssnssssssnsessnsessnsessnsessnsasnns 204

B BA B BRI AR R .oveveeeeeeeeeeeereneseesesesesesesssensasesensasesensnsanns 225

B oo eeeeeeeeeneeseesesessessnsosssossssssssssssosssosssssssssssssssssssssosssesssssssssssssssases 227



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

